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INTRODUCTION
Chronic obstructive pulmonary disease (COPD) is associated with multiple problems for patients, including physical 1 and psychological morbidity, 2 socioeconomic deprivation, 3 and a greatly reduced quality of life. 4 Self-management has been defined as 'the tasks that individuals must undertake to live with one or more chronic conditions. These tasks include having the confidence to deal with medical management, role management and emotional management of their conditions'. 5 Thus, better selfmanagement has the potential to reduce the impact of chronic conditions on patients. 6 A meta-analysis concluded that educational interventions supporting self-management in COPD may reduce hospital admissions, but data were too sparse and heterogeneous to formulate recommendations about how this should best be delivered. 7 Unlike the self-management interventions previously trialled in COPD, 7 the Chronic Disease Self-Management Programme (CDSMP) 8 has an explicit, theoretically driven behaviour-change basis: self-efficacy theory, 9 (a major component of Bandura's social cognitive theory). 10 Selfefficacy can be understood as a person's confidence in their ability to execute a particular behaviour; it has been shown to influence both psychological state 9 and a variety of individual behaviours. 11, 12 It was hypothesised that a disease-specific version of the CDSMP targeted at those with moderate to severe disease might improve patients' quality of life, reduce unplanned hospitalisations, and prove cost-effective. However, recruitment and retention may be a particular difficulty in COPD, where the uptake of pulmonary rehabilitation, a wellestablished, evidence-based intervention, 13 could be as low as 30% to 39%. 14 The Medical Research Council framework for complex interventions recommends a 'carefully phased approach, starting with a series of pilot studies targeted at each of the key uncertainties in the design, and moving on to an exploratory and then a definitive evaluation', when designing a new intervention. 15 This article reports a pilot randomised controlled trial of a novel intervention based on the CDSMP in patients with moderate to severe COPD identified from primary care disease registers, designed to explore the feasibility, potential effect sizes, costs, and likely costeffectiveness of such an intervention.
Research Abstract Background
Better self management could improve quality of life (QoL) and reduce hospital admissions in chronic obstructive pulmonary disease (COPD), but the best way to promote it remains unclear.
Aim
To explore the feasibility, effectiveness and cost effectiveness of a novel, layperson-led, theoretically driven COPD self-management support programme.
Design and setting
Pilot randomised controlled trial in one UK primary care trust area.
Method
Patients with moderate to severe COPD were identified through primary care and randomised 2:1 to the 7-week-long, group intervention or usual care. Outcomes at baseline, 2, and 6 months included self-reported health, St George's Respiratory Questionnaire (SGRQ), EuroQol, and exercise.
Results
Forty-four per cent responded to GP invitation, 116 were randomised: mean (standard deviation [SD]) age 69.5 (9.8) years, 46% male, 78% had unscheduled COPD care in the previous year. Forty per cent of intervention patients completed the course; 35% attended no sessions; and 78% participants completed the 6-month follow-up questionnaire. Results suggest that the intervention may increase both QoL (mean EQ-5D change 0.12 (95% confidence interval [CI] = -0.02 to 0.26) higher, intervention versus control) and exercise levels, but not SGRQ score. Economic analyses suggested that with thresholds of £20 000 per quality-adjusted life-year gained, the intervention is likely to be cost-effective.
Conclusion
This intervention has good potential to meet the UK National Institute for Health and Clinical Excellence criteria for cost effectiveness, and further research is warranted. However, to make a substantial impact on COPD self-management, it will also be necessary to explore other ways to enable patients to access self-management education.
registers, or from a community respiratory clinic, and invited by a letter to participate. Following baseline assessment, patients were randomised 2:1, intervention:control, maintaining allocation concealment. It was impossible to blind subjects to their allocation but primary care teams were unaware of patients' allocated groups. All patients received GP care, and any other respiratory care, as usual. Questionnaires were self-completed by patients at home, in the presence of a researcher not associated with the intervention.
Patients
Inclusion criteria were: aged >35 years, diagnosed COPD with a ratio of forced expiratory volume in 1 second (FEV1) to forced vital capacity (FVC) <0.7, plus either an exacerbation of COPD leading to unscheduled health care within the past year, or post-bronchodilator FEV1<80% predicted (moderate COPD 17 ). Patients with lifethreatening comorbidity, major psychological illness, inability to give informed consent, previous participation in another selfmanagement programme, or lacking fluency in English 18 were excluded. Previous involvement in pulmonary rehabilitation programmes did not influence eligibility.
COPD-specific self-management intervention The intervention, Better Living with Long term Airways disease (BELLA), was a new disease-specific adaptation of the generic CDSMP 19 developed by the Expert Patient Programme (EPP) Community Interest Company in the UK, and this group also developed a formal training programme for the tutors delivering the course. The course addressed five core self-management skills: defining the problem, decision making, finding and using resources, forming partnerships with healthcare providers, and taking action (making a short-term action plan and acting on it). 8 Each course involved two trained lay (peer) tutors (at least one of whom had COPD), who delivered a structured, manualised, 3-hour session once a week for 7 weeks at a local community centre. During the sessions, the peer leaders modelled good selfmanagement behaviours and responses. 8 Each session covered six to eight different topics lasting 15-25 minutes (Appendix 1), and each week participants set themselves a personal goal for the next week and, at the subsequent meeting, discussed their success in achieving this goal. The course was highly participatory and content was designed to be particularly relevant for patients with COPD. It included an interactive session around COPD medications with a respiratory clinician. Other topics included: understanding the role of health beliefs, managing breathlessness, relaxation, energy conservation, managing fatigue, healthy eating, increasing physical activity, and addressing the emotional aspects of COPD. Participants were also given a copy of the generic EPP manual. 20 At the final meeting, participants were introduced to members of a local COPD patients' support group and encouraged to join. Six courses were run. Between nine and 18 participants were invited to each course and participants had the opportunity to defer starting a course. Patients who attended five or more sessions met the predetermined definition of a course 'completer'. Intervention patients also received usual care, described below.
Patients in the control arm only received usual COPD care, which was not standardised in the area studied; some patients had regular outpatient follow-up in a community respiratory clinic or hospital, with a respiratory physician or specialist nurse; others were followed up on a regular or ad hoc basis in primary care. However, primary care doctors were reimbursed on an annual basis for having a register of patients with COPD, COPD diagnosis using post-bronchodilator spirometry, recording FEV1 and inhaler technique, and vaccinating patients against influenza. 21 In the area studied, between 86.3% and 93.3% of general practices were meeting these targets at the time of study commencement.
Outcome measures
Outcomes were collected at baseline, 2, and
How this fits in
Patients with chronic obstructive pulmonary disease (COPD) may experience psychological as well as physical problems and a greatly reduced quality of life. Self-management education for patients with COPD may well reduce hospital admissions but how best to deliver such education, and its effect on quality of life, is unknown. This pilot study suggests that a lay-led, COPD-specific version of the Expert Patients Programme has good potential to be cost effective among patients with moderate to severe COPD and substantial morbidity. A larger trial of the intervention is warranted but there is also a need for alternative selfmanagement support for patients who cannot, or will not, access such a group intervention.
6 months after each course finished. Each patient in the control group was allocated the same follow-up dates as a patient in the intervention group randomly selected from those recruited around the same time. No primary outcome was specified as this was a pilot study. 22 The following were collected: the St George's Respiratory Questionnaire (SGRQ); 23 the EQ-5D instrument, a generic measure of health-related quality of life (HRQoL); 24 The Hospital Anxiety and Depression Scale (HADS); 25 the Stanford self-efficacy scales around managing disease in general and communicating with physicians; 26 and the Stanford selfmanagement behaviour scales for exercise and communication with physicians. 26 Participants were also asked to rate their current general health as very good, good, fair, poor, or very poor.
COPD-related healthcare use was extracted from primary care records from the start of the self-management course to 6 months after the course finished, or equivalent dates for control patients. This included telephone consultations, specialist nurse visits, GP surgery and home visits, out-of-hours consultations, rapid response team visits, emergency department attendance, hospital admissions, outpatient visits, and COPD-related medication. Primary care record data were also used to determine participants' Cumulative Illness Rating Scale scores, a measure of the burden of comorbidity. 27 To assess feasibility, data were collected on recruitment and participation, and a separate qualitative study on acceptability was conducted (reported elsewhere). 28 Unit costs Unit costs of resources used were obtained from national reference cost databases. [28] [29] [30] Using the perspective of a healthcare provider, these unit costs were applied to individual healthcare records to estimate mean and median costs per patient for the intervention and control groups. The total cost for delivering BELLA was £30 000, including tutor training and the delivery of six courses with participant transportation if required.
Analysis
Since this was a pilot study, a sample size calculation was not performed. 22 The researchers aimed for 120 participants because it was felt this would be a large enough sample to inform them about the practicalities of delivering several selfmanagement courses led by patients with COPD, recruitment, uptake, and attrition.
Outcomes in each group were summarised using means, medians, and proportions as appropriate, and analysis of covariance (ANCOVA) linear regression models were fitted, using Stata (version 10.1), to obtain estimates of the difference in mean change scores between intervention and control groups. 32 All patients were analysed in the group to which they were originally randomised, on an available-case basis.
The incremental cost-effectiveness ratio (ICER) is the measure of the mean additional cost per additional quality-adjusted life-year (QALY) gained by the intervention group. This was generated from EQ-5D scores using UK general population tariffs, 24 and the total costs reported in the patient-level data from the intervention and control groups over 6 months. 33 Patients who died or were lost to follow-up were excluded from the QALY calculations based on the study data. Bootstrapping with 1000 iterations and imputation was used for missing QALY data to explore variability in results and this was plotted on a cost-effectiveness plane. The plane showed the point where BELLA would be considered cost effective given alternative assumptions about society's willingness to pay for improvements in the outcomes explored. A cost-effectiveness acceptability curve (CEAC) was also constructed. Such curves help illustrate the level of uncertainty surrounding cost-effectiveness thresholds and the probability that an intervention is considered cost effective.
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RESULTS
Invitation letters were sent to 507 patients; (44%) responded, 128 (25%) expressed an interest in participating, and 116 (23%) were recruited (Figure 1) . Seventy-eight patients were randomised to the intervention and 38 to the control group. Ninety-one (78%) of the original participants completed the 6 month follow-up questionnaire. Attrition was similar in the intervention (n = 17, 22%) and control (n = 8, 21%) groups (reasons are shown in Figure 1 ). Among intervention patients, 64 (82%) agreed to be registered on a BELLA course, 27 (35%) did not attend any sessions, and 31 (40%) attended at least five sessions.
Some differences in baseline characteristics arose because of the relatively small numbers in this study (Table 1 ). Very little difference in change in outcomes was seen between baseline and 2 month follow-up in either group (data not shown). Table 2 compares the mean changes between baseline and 6 months after completion of the course (or equivalent date) in the two groups. As this was a pilot study, P-values are not shown. 22 Although there was a suggestion of a difference in changes in the symptoms and activities components of the SGRQ, favouring control and intervention groups respectively, the mean change in total SGRQ scores was similar in both groups (mean difference -0.4, 95% confidence interval [CI] = -5.1 to 4.4, favouring the intervention). Nevertheless, the 95% CI does not rule out a clinically important difference (4 points) in a larger study, although this looks unlikely. Similarly, there was little difference in mean change in HADS anxiety or depression scores between the two groups. Changes in scores for self-efficacy to manage the disease and to communicate with doctors tended to be very small: less than one-third or one-tenth of a standard deviation (SD), favouring control and intervention respectively. At 6 months, there was a tendency for the intervention group to be doing more exercise than the control group (Table 2) . Although the effect estimates were modest, 12.4 minutes more exercise per week (95% CI = -3.8 to 28.6) for strengthening exercises and 10.1 more minutes per week (95% CI = -16.3 to 35.5) for aerobic exercise, they were relatively large when compared to the total weekly exercise reported at baseline (Table 2) . This difference arose because the level of self-reported exercise declined more in the control group than 
.4) Intervention
Exercise, minutes/week Strengthening 22.0 ± 9.7 9.0 ± 4.4 22.6 ± 6.1 21.6 ± 5. in the intervention group. Similarly, EQ-5D utility scores deteriorated from baseline to follow-up in both groups, but the mean decline tended to be considerably smaller in the intervention group (difference in mean change 0.12, 95% CI = -0.02 to 0.26). Over the 6 month follow-up period, two members of the control group became regular smokers, while in the intervention group, two quit smoking. Overall, there was a suggestion that self-reported heath improved in the intervention group and declined in the control group, but the numbers are small and these data are only descriptive. While the cost of the intervention per person in the intervention arm of the trial was £385, the cost per participant attending was much higher at £588, as 27 patients in the intervention group failed to attend. Including healthcare resource use, at 6 months the mean cost per patient in the treatment arm of the trial (SD) was £877 (£1218), and the median cost was £551. In the control arm, these costs were £395 (£822) and £109, respectively ( Table 3) .
The ICER was £11 710 per QALY gained over 6 months. In order to adjust for any differences due to outliers, a bootstrap was conducted with 1000 replications. This suggested a moderate increase in both outcome and costs for patients in the intervention group (Figure 2) . A CEAC was then constructed, suggesting that if society was only willing to pay £20 000 (€22 533, $37 000) per additional QALY gained, then the BELLA intervention would have a 75% probability of being cost effective (Figure 3) . If a willingness-to-pay threshold of £30 000 (€33 800, $55 500) per QALY gained were used, then the intervention would have an 86% probability of being cost effective.
DISCUSSION
Summary
The results of this pilot study suggest that a COPD-specific version of the selfmanagement course led by lay tutors with COPD, and including a small health professional component, is feasible, may improve health outcomes, and is potentially cost effective. At 2 months' follow-up, little difference could be seen between those in the intervention and control arms of the study, but by 6 months greater differences had emerged in favour of the intervention group in both self-reported exercise levels and HRQoL. This finding supports the theory that self-management skills gained on the course, such as goal setting and action planning, develop with practice over time. The costs of the intervention did not appear to be offset by a decrease in the utilisation of healthcare services by 6 months. However, if the moderate benefit in HRQoL demonstrated here is replicated in a larger, definitive study, the intervention is highly likely to be cost effective using the threshold range of £20 000-30 000 per QALY adopted by the National Institute for Health and Clinical Excellence (NICE) in England and Wales. It is worth noting that the potential cost per QALY seen in this study is similar to the lowest estimates for cost per QALY for tiotropium compared to placebo in patients with moderate to severe COPD. 35 
Strengths and limitations
The study findings vindicate the strategy of conducting a pilot study before a definitive effectiveness trial. Only onequarter of patients with moderate to severe COPD identified from primary care disease registers expressed an interest in participating in the study, and 35% of those offered the self-management courses failed to attend any sessions. To detect a clinically significant four-point difference in SGRQ with 80% power and 5% significance and the 22% attrition seen in this study, 402 patients per group would be needed. 36 Similarly, to detect the 0.14 benefit in EQ-5D Index score seen in this study, 119 patients per group would be needed. It would be valuable to consider ways in which the uptake of the intervention might be facilitated and encouraged and to develop versions of the intervention for participants who remain unwilling or unable to attend group self-management courses.
This study was conducted with the agreement of primary care physicians, and patients were invited to join the study via a letter sent from their primary care practices; however, the intervention was not otherwise integrated into primary or secondary care and participation in the course was not specifically recommended or endorsed by healthcare professionals. Face-to-face recruitment during routine consultations, and specific endorsement of the course by members of the primary care team, might have increased participation rates, a suggestion supported by some qualitative literature on attendance at pulmonary rehabilitation. 37, 38 Others have found that health professionals may want to be more directly engaged in community-run self-management groups, 39 or that health professionals might be more confident in referring patients to self-management courses if they were more aware of course content. 40 Thus, the intervention might benefit from complementary education to members of the primary care team on selfmanagement in COPD.
The results of the economic analyses come with several caveats. Recently, Ringbaek and colleagues have suggested that the EQ-5D may not be the most appropriate utility-based indicator for COPD patients when assessing the effects of pulmonary rehabilitation, as it may not fully capture improvements in health status due to ceiling effects; 41 this was not evident in the present study (data not shown). Secondly, the price of the course delivery was fixed before recruitment. If recruiting efforts could increase session attendance, and the new attendees have better outcomes than the non-attendees, then the cost effectiveness of the BELLA course would increase. As the 6-month follow-up period restricts the ability to look at any long-term health benefits that may occur as a result of the course, further modelling is needed to extrapolate beyond the trial time period. Finally, the economic analysis is conservative and does not include potential effects on social care service utilisation or the impacts on informal caregiver time, which can be substantial for this group of patients.
Comparison with existing literature
This study is unique in examining a theoretically driven, group selfmanagement education intervention for COPD delivered by trained lay people. 7 Only four other published studies have reported randomised controlled trials of group self-management education in COPD and none of these attempted to recruit patients from disease registers. [41] [42] [43] [44] [45] Unlike BELLA, all of these studies relied on education from healthcare professionals, along with exercise or other components delivered by healthcare professionals in three studies. [43] [44] [45] More recently, Rice and colleagues have described large reductions in emergency department attendance and all-cause hospitalisation in patients with COPD at high risk of hospitalisation, with a diseasemanagement intervention consisting of a single 1-1.5 hour group education session and monthly follow-up phone calls by a case manager. 46 Their study was not able to demonstrate any improvement in HRQoL using the SGRQ, but the response rate for returning questionnaires was low.
Implications for future research
This self-management intervention has good potential to be cost effective and improve HRQoL, exercise levels, and self-rated health in patients with moderate to severe COPD, and warrants further research. However, it is also important to explore ways to enable and encourage patients to access self-management education, which may include working more closely with primary care teams.
